Abstract. Sibling asymmetries in asynchronously hatching jackass penguin, Spheniscus demersus, broods allow more efficient resource use than in artificially synchronized broods. Behaviour that determines food allocation and maintains weight asymmetries between siblings was examined. Total time spent begging and feeding by each chick during a feeding episode was measured at seven two-chick and 43 singleton nests, with repeat observations spanning the entire fledging period. First-hatched (A) chicks either obtained more feeding time, or begged less for the same feeding time, than their siblings (B-chicks) in all but one age category (21-40 days). At this age increasing demands for food associated with rapid growth, coupled with increasing mobility, appeared to intensify competition, and A-chicks had to beg longer for the same feeding time than their siblings. By 41-60 days A-chicks were again gaining more feeding time than B-chicks. A-chicks were better coordinated, using their weight advantage effectively during scramble feeding. A-and B-chicks generally spent more time begging for a given amount of feeding time than did singletons. A-chicks fed more at the beginning than at the end of a feeding episode, while B-chick feeding rate remained the same, suggesting a drop in A-chick feeding rate due to satiation, which may prevent asymmetries from becoming too large. In this way A-chicks maintain their weight and competitive advantage, without risking B-chick starvation when food supplies are adequate for both siblings.
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1996 The Association for the Study of Animal Behaviour Several hypotheses have been proposed to explain the adaptive advantages of asynchronous hatching in birds, a breeding strategy that results in siblings of different sizes and competitive abilities. Observations on survival and growth of asynchronously hatching jackass penguins, Spheniscus demersus (Seddon & van Heezik 1991a) supported the sibling rivalry reduction hypothesis, which proposes that equal-sized siblings in synchronously hatching broods feed less efficiently than siblings in asynchronous broods (Hahn 1981) . More efficient use of food supplied by parents should be of adaptive advantage regardless of food supply. In facultatively siblicidal species such as blue-footed boobies, Sula nebouxii, or cattle egrets, Bubulcus ibis, hatching asynchrony seems to facilitate the formation of stable, competitive hierarchies that are mediated by sibling aggression, with the result that competition is resolved at low energetic costs (Drummond et al. 1986; Mock & Ploger 1987) . Jackass penguins are not siblicidal; competition is non-aggressive, but nevertheless physically demanding, requiring speed and coordination (scramble feeding). Chicks in asynchronous broods have shorter fledging periods, and attain higher pre-fledging weights than do chicks in artificially synchronized broods (Seddon & van Heezik 1991a) . A possible benefit to adults is a shorter period of chick feeding. A sub-lethal effect of this asynchrony is that second-hatched (B) chicks grow slowly and are more likely to starve (van Heezik & Seddon 1991) . Although asymmetry appears to promote more efficient feeding, very large asymmetries can result in the smaller chick dying, even when food is abundant (Seddon & van Heezik 1991b) .
In jackass penguins a mean of 2.3 days elapses between the first and second eggs hatching, and at hatching the second-hatched chick is, on average, 59% of the weight of the first-hatched chick (Williams & Cooper 1984; Seddon & van Heezik 
